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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 . 1 7(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 1 1/30/2005 has been entered. 

Response to Amendment 

2. Claims 1-12,15 and 16 are pending in the application. 

3. Examiner believes that the support for amended portions of claims 1,6 and 1 5 (i.e. "non- 
readout rows of unequal interval" and "second unit being a position apart from the first unit by 
four rows ") can be found in what applicant deems prior art (Figure 8). Support for these 
amended portions cannot be found in any of the Figures 1-7. Furthermore, the only worded 
disclosure of non-readout rows of unequal interval is found in the Description of Related Art 
section of the specification. 

Response to Arguments 

4. Applicant's arguments filed 10/14/2005 have been fully considered but they are not 
persuasive. 
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In regard to applicant's arguments on p. 15, paragraphs 2 and 3; p. 16, paragraph 1, the 
examiner respectfully disagrees. As to the independent claim 1 1, the claim states "...said units 
being repeatedly and contiguously arranged in the column direction..." The claim, as written, 
does not require that the units be contiguously arranged in the column direction with respect to 
each other . It simply requires that the units be contiguously arranged in the column direction. 
While there is no question that the units are repeatedly arranged in the column direction, in the 
interpretation of the examiner, the units are contiguously arranged in that the first and second 
rows of each unit are contiguously arranged in the column direction. This constitutes a 
contiguous arrangement of the units in the column direction. 

In regard to applicant's arguments, p. 18, paragraphs 1 and 2, the examiner disagrees. On 
p. 18, second paragraph, applicant contends, "...the Examiner merely states that the motivation 
for combining the references is found in certain advantages stated by the Examiner (see, e.g., 
Office Action at pp. 14-15). The Examiner, however, indicates nothing from within the applied 
references to evidence the desirability of this combination. This is an insufficient showing of 
motivation. . ." It is submitted that the examiner, on p. 16 (Non-Final rejection dated 2/28/2005, 
first paragraph), has used explicit teaching from the applied reference , Tanaka et al. (US # 
6,559,889), to show motivation for the combination (see Non-Final Rejection dated 2/28/2005, p. 
1 6, first paragraph; ". . .it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to modify the semiconductor substrate of Udagawa et al. to include a p- 
type well region that determines the amount of charge accumulable in each photosensor, because 
one of ordinary skill in the art would recognize that this would allow the saturation signal 
charge amount to increase or decrease in anticipation of reduction, thereby preventing 
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such characteristics as S/N ratio and dynamic range from being deteriorated due to the 
reduction of saturation signal charge amount (Tanaka et al., CoL 7, Lines 51-62)..." . 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 1,6 and 15 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The "non-readout rows of unequal interval" language of claims 1 and 6 does not appear 
anywhere in the specification except in the section labeled Description of Related Art. 
Furthermore, the only Figure that shows non-readout rows of unequal interval is Figure 8 which 
is a prior art figure. This language with the rest of claims 1 and 6 does not convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The "second unit" being a position apart from the first unit by four. . .rows" language does 
not appear anywhere in the specification in the context of what could be considered claim 15. 
Furthermore, the only Figure that shows a separation by four rows is Figure 8 which is a prior art 
figure. This language with the rest of claim 15 does not convey to one skilled in the relevant art 
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that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1 1,15 are rejected under 35 U.S.C. 102(b) as being anticipated by Udagawa et al. 
(US #5,880,781). 

As to claim 11, Udagawa et al. teaches a solid-state image pickup device (see Figure 1, 
Figure 2A; Col. 4, Lines 30-34; {The color layout of Figure 1 is used on the CCD of Figure 
2AJ), comprising: a semiconductor substrate (The semiconductor substrate is an inherent part of 
a CCD.) having a two-dimensional plane on a surface thereof (see Figure 1, Figure 2 A; Col. 4, 
Lines 30-34; {The color layout of Figure 1 is used on the CCD of Figure 2AJ); a plurality of 
photoelectric converter elements arranged in the two-dimensional plane in a matrix configuration 
having rows and columns (see Figure 1 ; Col. 4, Lines 35,36); an array of color filters including a 
plurality of units (Figure 1, Figure 2 A, rows starting CI and Ml (one unit); rows starting C3 and 
G3 (another unit)), each unit consisting of two adjacent photoelectric converter element rows 
(see Figure 1,; rows starting C Y C and M G M are adjacent, the same for rows starting C3 and 
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G3), said units being repeatedly and contiguously arranged in said array in a column direction 
(see Figure 1, Figure 2A, Col. 3, Lines 14-17, the units are contiguous as can be seen in Figure 1 
and Figure 2A) in which one color filter of the array is formed over each of said photoelectric 
converter elements (Figure 1), wherein, the first row of each unit has a first color layout of color 
filters arranged in a row direction (see Figure 1 ; row starting CYC) and the second row of 
each unit has a row of a second color layout of color filters arranged in the row direction (see 
Figure 10, row starting M G M), said second color layout being different from said first color 
layout (see Figure \\{CYCis different from MGM.}); one vertical charge transfer channel 
region formed in said semiconductor substrate for each of the columns of said photoelectric 
converter elements, adjacent to said each column (see Figure 2B; Col. 4, Lines 36,37, 
". . . VCCD."); a plurality of vertical charge transfer electrodes in which two vertical charge 
transfer electrodes are disposed over said vertical charge transfer channel regions for each of the 
rows of said photoelectric converter elements (see Figure 2 A, VI, V2; {The gates VI and V2 are 
used for the single row of pixels starting with CI; pulses are applied to the row starting CI, so it 
is inherent that there is some sort of electrical connection disposed over the charge transfer 
region.}.}); and a drive circuit capable of applying readout pulse voltages (see Figure 3, CCD 
Driver "3"; Col. 4, Lines 64-67) to said vertical charge transfer electrodes corresponding to said 
photoelectric converter element row having said first color layout in a first unit (see Figure 2A; 
{VI -V4 are applied to rows starting CI and ML}) and to said vertical charge transfer electrodes 
corresponding to said photoelectric converter element row having said second color layout in a 
second unit (see Figure 2A; {V1-V4 are applied to rows starting C3 and G3.}\ said second unit 
being at a position apart from said first unit by two photoelectric converter element rows in the 
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column direction (see Figure 2A; {The two rows starting Y2 and G2 separate the first unit (CI 
and Ml) and the second unit (C3 and G3)}). 

As to claim 15, Udagawa et aL teaches a method of controlling a solid-state image pickup 
device (see Figure 1, Figure 2A; Col. 4, Lines 30-34; {The color layout of Figure 1 is used on 
the CCD of Figure 2AJ), comprising a semiconductor substrate (The semiconductor substrate is 
an inherent part of a CCD.) having a two-dimensional plane on a surface thereof (see Figure 1, 
Figure 2A; Col. 4, Lines 30-34; {The color layout of Figure 1 is used on the CCD of Figure 
2A.})\ a plurality of photoelectric converter elements arranged in the two-dimensional plane in a 
matrix configuration having rows and columns (see Figure 1; Col. 4, Lines 35,36); an array of 
color filters including a plurality of units (Figure 1, Figure 2 A, rows starting CI and Ml (one 
unit); rows starting C3 and G3 (another unit)), each unit consisting of two adjacent photoelectric 
converter element rows (see Figure 1 ; rows starting CYC and M G M are adjacent, the same for 
the unit of rows C3 and G3), said units being repeatedly and contiguously arranged in said array 
in a column direction (see Figure 1, Figure 2 A; Col. 3, lines 14-17, the units are contiguous as 
can be seen in Figure 1 in the column direction), in which one color filter of the array is formed 
over each of said photoelectric elements (Figure 1, Figure 2A), wherein, the first row of each 
unit has a first color layout of color filters arranged in a row direction (see Figure 1, row starting 
CYC; Col. 4, Lines 30-34) and the second row of each unit has a second color layout of color 
filters arranged in the row direction, said second color layout being different from said first color 
layout (see Figure 1, row starting M G M different from row starting C Y C); one vertical 
charge transfer channel region formed in said semiconductor substrate for each of the columns of 
said photoelectric converter elements, adjacent to said each column (see Figure 2B; Col. 4, Lines 
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36,37, "...VCCD."); a plurality of vertical charge transfer electrodes in which two vertical 
charge transfer electrodes are disposed over said vertical charge transfer channel regions for each 
of the rows of said photoelectric converter elements (see Figure 2A, VI, V2,V3,V4, etc.; {The 
gates VI and V2 are used for the single row of pixels starting with CI; and as can be seen from 
Figure 2 A, there are two electrodes for each row continuing down the set.}); and a drive circuit 
capable of applying readout pulse voltages (see Figure 3, CCD Driver "3"; Col. 4, Lines 64-67) 
to said vertical charge transfer electrodes corresponding to said photoelectric converter element 
row having said first color layout in a first unit (see Figure 2A; V3 and V4 belonging to the row 
starting Ml) succeeding one after another in a column direction (see Figure 1; Col. 3, Lines 14- 
17) and to said vertical charge transfer electrodes corresponding to said photoelectric converter 
element row (see Figure 2A; VI and V2 belonging to C3) having said second color layout in a 
second unit (see Figure 2A, C3 and G3 are a unit and have a different second color layout), said 
second unit being at a position apart from said first unit by two photoelectric converter element 
rows in the column direction (see Figure 2 A; the four rows starting M1,Y2,G2 and C3 separate 
portions of the first and second units), said method comprising the steps of: classifying said 
vertical charge transfer electrodes into sets each of which includes 16 vertical charge transfer 
electrodes as one set (see Figure 2A; {There are two sets of 8 pulses (V1-V8) in the (m*n) set.}, 
said 16 vertical charge transfer electrodes ranging from a first vertical charge transfer electrode 
to a 16th vertical charge transfer electrode succeeding one after another (see Figure 2 A), and 
applying readout pulse voltages (see Figure 3, CCD Driver "3"; Col. 4, Lines 64-67) to said 
vertical charge transfer electrodes belonging to said photoelectric converter element row having 
said first color layout of said first unit (see Figure 2 A, VI, V2 belonging to row starting C Y C), 
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said first unit being selected from each said set (see Figure 2B, rows starting CI and Ml; 
{Udagawa et al is also a thin-out readout method (see Abstract, Lines 5,6 J) and to said vertical 
charge transfer electrodes belonging to said photoelectric converter element row having said 
second color layout different from said first color layout of said second unit (see Figure 2A, 
VI, V2 belonging to C3; G3 and C3 row pair is different from CI and Ml), said second unit 
being formed in positions beginning at a position apart from said first unit by four photoelectric 
converter element rows in the column direction (see Figure 2A ; {The row starting CI (part of 
the first unit) and the row starting C3 (part of the second unit) are 4 rows apart, each from 
different units,}) b) transferring the signal charge read out by said step a) through said vertical 
charge transfer channel regions for four photoelectric converter element rows in column 
direction (see Figure 2D; {The jxn-row transfer operation transfers the addition of charges to a 
HCCD, which would have to be at least four photoelectric converter element rows apart from the 
row starting CI according to Figure 2D.}); c) applying readout pulse voltages (see Figure 3, 
CCD Driver "3"; Col. 4, Lines 64-67) to said vertical charge transfer electrodes belonging to said 
photoelectric converter element rows of said first and second units (see Figure 2B, VI -V4 of 
rows starting CI and Ml and VI -V4 of rows starting C3 and G3), which are not used to read the 
electric charge therefrom in said step a) (see Figure 2C, rows starting Y2,G2 and Y3,M3); and d) 
transferring the electric charge read out in said step c) and the electric charge read out in said 
step a) in said vertical charge transfer channel regions (see Figure 2C; Col. 4, Lines 36,37, 
"...VCCD."). 
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Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

7. Claims 1-3,6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kobayashi 
et al. (US # 6,750,91 1) in view of Uya (US 2002/0135689). 

As to claim 1, Kobayashi et al. teaches a solid-state image pickup device (Figure 2), 
comprising: a semiconductor substrate (The semiconductor substrate is an inherent part of a 
CCD.) having a two-dimensional plane on a surface thereof (see Figure 2); photoelectric 
converter elements formed in or on said two dimensional plane in a matrix configuration having 
rows and columns (Figure 2; Col. 3, Lines 63-66), wherein (m*n) rows of said photoelectric 
converter elements form a set, where m and n are integers greater than one (Figure 6; {Mis 4 and 
n is 2; therefore making the set consist of the eight rows (R4 -Gl) seen in Figure 6 (all columns 
not shown in Figure 6) J); one vertical charge transfer channel region (Figure 2, vertical transfer 
register "20b") formed in said semiconductor substrate for each of the columns of said 
photoelectric converter elements, adjacent to said each column (Figure 2); two charge transfer 
electrodes so disposed over said vertical charge transfer channel regions for each of the rows of 
said photoelectric converter elements as to intersect said vertical charge transfer channel regions 
(Figure 6, VI, V3; {The gates VI and V3 are used for the single row of pixels starting with R4; 
pulses are applied to the row starting CI, so it is inherent that there is some sort of electrical 
connection disposed over the charge transfer region.}); an array of color filters formed above 
said photoelectric converter elements (Col. 3, Lines 63-67; Col. 4, Lines 1-7), said array 
including color filters of a plurality of colors arranged in a repeating pattern in the column 
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direction (Figure 2; Figure 6; Col. 4, Lines 8-21), said repeating pattern comprising a unit of n 
rows (Figure 6, rows starting R4 and G4 are one unit; {The rows starting R4 and G4 is an 
example of a unit. According to the definition in this claim, a unit can be any two rows J), and 
said color filters being formed in a one-to-one correspondence with said photoelectric converter 
elements (Figure 2; Figure 6); and a drive circuit capable of conducting a symmetric readout 
operation (see Figure 1, TG "22"; Col. 4, Lines 30,31) in each set of (m*n) rows of photoelectric 
converter elements, wherein rows read-out by said symmetric readout operation are distributed 
with non-readout rows of equal interval in the column direction of said array (Figure 6; {The 
rows starting R4 and G4 are rows read out by the symmetric readout operation as will be seen in 
the latter part of the claim. The rows are symmetric about the column direction where an axis of 
symmetry is defined as an axis between the rows R4 and G4, which defines symmetry in the 
column direction. The non-readout rows are the odd-numbered R and G rows not read out at Tl 
(Figure 6).}), said symmetric readout operation comprising: a first readout operation for reading 
first electric charges from a first group of photoelectric converter element rows which have an 
asymmetric distribution with respect to any one row of the first group (see Figure 6; {The first 
sroup of rows are considered the rows starting with R4 and G4; furthermore, if the axis of 
symmetry were defined as the row starting G4, the distribution of this group would be considered 
asymmetric.).}), into said vertical charge transfer channel regions (Col. 4, Lines 22-26); a jxn- 
rows transfer operation for transferring the readout first electric charge jxn rows after said first 
readout operation (Figure 6; {As can be seen from Figure 6, the charges R4 and G4 are 
transferred 4 rows (j = 2, n = 2; j x n = 4) at time T4. Although they are transferred as the 
addition, the magnitude of the individual charges are transferred as is illustrated in Figure 6.}\ 
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where j is an integer greater than one, and a second readout operation for reading second electric 
charges from a second group of photoelectric converter element rows which have an asymmetric 
distribution with respect to any one row of the second group (Figure 6, {The second group of 
rows are considered the rows starting R3 and G3; furthermore, if the axis of symmetry were 
defined as the row starting G3, the distribution of the group would be considered asymmetric,}), 
at positions jxn rows downstream of the rows of said first readout operation (Figure 6, {The row 
Rl (second readout operation) and the row G4 (first readout operation) are 4 rows downstream 
apart. The is true of the all the repeating sets of the CCD in the column direction starting with 
Rl and G4, making the second readout charges jxn rows downstream of the rows of said first 
operation (these rows being all the rows of the CCD starting G4).}\ into said vertical charge 
transfer channel regions (Figure 2, Figure 6; Col. 4, Lines 22-26), to respectively add the read- 
out second electric charges to the transferred first electric charges in said vertical charge transfer 
channel regions (see Figure 6, {R4 (first readout operation) added to R3 (second readout 
operation). G4 (first readout operation) added to G3 (second readout operation).}), each one of 
said read-out second electric charges being added to a respective one of said transferred first 
electric charges of a same color (Figure 6; Col 6, Lines 18-35), said first and second readout 
operations being capable of reading electric charges from two rows of one unit of photoelectric 
converter element rows (see Figure 6; {The first readout operation reads R4 and G4 which are 
two rows of one unit. The second readout operation reads R3 and G3, which are two rows of one 
unit.}). The claim differs from Kobayashi et al. in that it further requires that the first and second 
readout operations do not readout rows and said rows exist at unequal interval in the column 
direction. 
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In the same field of endeavor, in Uya's admitted prior art, non-readout rows of unequal 
interval are disclosed (Figure 8, Description of Related Art section). In light of the teaching of 
Uya, it would have been obvious to include the non-readout rows of unequal interval in the 
pixel-mixing scheme of Kobayashi et al., because an artisan of ordinary skill in the art would 
recognize that this would decrease the time of readout in the system of Kobayashi (see Uya, 
[0015]). 

As to claim 2, Kobayashi et al., as modified by Uya, teaches the solid-state image pickup 
device according to claim 1, wherein: said n is two; said j is m/2 (see Claim l;j and n have both 
been defined by examiner as 2 (j = m/2, where m = 4))\ and said symmetric readout operation 
reads two units per said set (see Figure 6, {The units ofR4, G4 (UNIT 1) andR3, G3 (UNIT 2) 
are read out every set.}). 

As to claim 3, Kobayashi et al., as modified by Uya, teaches the solid-state image pickup 
device according to claim 2, wherein: said m is four (see Claim 1; m has been defined by 
examiner as four); said symmetric readout operation reads every second unit (see Figure 6; 
(Every second unit would be either the odd or even numbered reds and greens. In either 
situation, the symmetric readout operation reads both.}); said first readout operation reads a 
second row of a first unit and a first row of a second unit; and said second readout operation 
reads a first row of said first unit and a second row of second selected unit (Figure 6, (Examiner 
interprets the first unit to be (G3 - I st row; G4 - 2 nd row) and the second unit to be (R4 - I st row; 
R3 - 2 nd row). There is no precedent in the claims that the units have to be adjacent.}). 
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As to claims 6-8, claims 6-8 are method claims corresponding to the apparatus claims 1- 
3, respectively. Therefore, claims 6-8 are analyzed and rejected as previously discussed with 
respect to the apparatus claims 1-3, respectively. 

8. Claims 12,16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Udagawa et 
al. (see Patent Number above) in view of Tanaka et al. (US # 6,559,889). 

As to claim 12, Udagawa et al. teaches the solid-state image pickup device according to 
claim 1 1 . The claim differs from Udagawa et al. in that it further requires a variable barrier 
formed in said semiconductor substrate below said photoelectric converter elements, said 
variable barrier being capable of modulating an amount of electric charge accumulable in each of 
said photoelectric converter elements. 

In the same field of endeavor, Tanaka et al. teaches that the amount of signal charge 
accumulated in each sensor of a CCD array is determined by a potential barrier height (Changing 
the barrier height changes or modulates the amount of charge received in the photosensors.) of 
an overflow barrier that is formed in a p-type well region (see Figure 5, p-type well region "31"; 
see Col. 4, Lines 52-61) formed below the sensor section (see Figure 5, {The only thing below 
the p-type region "31 " is the n-type substrate; thus, the p-type well region has to be formed 
below the photosensors.}). In light of the teaching of Tanaka et al., it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the semiconductor 
substrate of Udagawa et al. to include a p-type well region that determines the amount of charge 
accumulable in each photosensor, because one of ordinary skill in the art would recognize that 
this would allow the saturation signal charge amount to increase or decrease in anticipation of 
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reduction, thereby preventing such characteristics as S/N ratio and dynamic from being 
deteriorated due to the reduction of saturation signal charge amount (see Tanaka et al., Col. 7, 
Lines 51-62). 

As to claim 16, Udagawa et al., as modified by Tanaka et al., teaches the method of 
controlling a solid-state image pickup device according to claim 15, wherein said device further 
comprises a variable barrier formed in said semiconductor substrate, said variable barrier being 
capable of modulating an amount of electric charge accumulable in each of said photoelectric 
converter elements (see Tanaka et al., Figure 5, p-type well region "31"; Col. 4, Lines 52-61) 
said method further comprising the step of x) modulating by said variable barrier an amount of 
electric charge accumulable in each of said photoelectric converter elements to one half of an 
original amount thereof before said step a) (see Tanaka et al., Col. 7, Lines 51-62; {By increasing 
Vsub, the amount signal charge acumulable can be decreased. It is inherent in this system of 
Tanaka et al that Vsub could be set to a value which allows the amount of charge to be 
decreased by one-half}). 



Allowable Subject Matter 
9. The allowability of the claims below is contingent on overcoming the 1 12 rejection of 
claims 1 and 6 above. 

Claims 4,5,9,10 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. The reasons for indicating allowable subject matter can be found in 
the previous Office Action. 
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Conclusion 



1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony J. Daniels whose telephone number is (571) 272-7362. 
The examiner can normally be reached on 8:00 A.M. - 5:30 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ngoc-Yen Vu can be reached on (571) 272-7320. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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